Magnesium transport induced ex vivo by a pharmacological dose of insulin is impaired in non-insulin-dependent diabetes mellitus.
Diabetes mellitus may be associated with magnesium depletion, which in turn may contribute to metabolic complications of diabetes including vascular disease and osteoporosis. Intracellular depletion is thought to be due to osmotically induced renal magnesium loss; however, impaired ability of insulin to increase intracellular magnesium during insulin deficiency or insulin resistance could also play a role. Magnesium deficiency per se has also been reported to result in insulin resistance. In order to determine if magnesium transport is altered in non-insulin-dependent diabetes mellitus (NIDDM), we measured intracellular Mg(2+) in circulating lymphocytes obtained from nine normal subjects and seven patients with NIDDM. Ionized intracellular Mg(2+) was determined by fluorescent spectroscopy using Mg-fura-2. A 30 min incubation of insulin with lymphocytes obtained from normal subjects resulted in an increase in Mg(2+) of 8.6 +/- 3.6 percent (mean +/- SEM) at 100 mu U/ml which reached a plateau at approximately 250 mu U/ml (11.0 +/- 1.7 percent). The mean lymphocyte Mg(2+) in the patients (0.198 +/- 0.011 mM) was not significantly lower than normal (0.218 +/- 0.017). Insulin (500 mU/ml) added acutely during the fluorescence reading caused a rapid 31 +/- 3.9 percent rise in intracellular Mg(2+) in the normal subjects, which was significantly greater than the 18 +/- 1.6 percent rise observed in the NIDDM subjects (P < 0.01). The effect of magnesium deficiency was also studied in 3 normal subjects experimentally Mg deficient for 3 weeks. The mean lymphocyte Mg(2+) fell from 0.198 +/- 0.009 mM pre-diet to 0.153 +/- 0.006 mM post-diet. and the insulin-induced rise in Mg(2+) fell from 27.2 percent pre-magnesium depletion to 12.7 percent post-magnesium depletion. These data suggest that insulin resistance and magnesium depletion may result in a vicious cycle of worsening insulin resistance and decrease in intracellular Mg(2+) which may limit the role of magnesium in vital cellular processes.